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A PROCEDURE FOR ESTIMATING ENRO}-LN<EOT AND COST FACTORST AT POTENTIAL 
• , AfROTC HOST-SIXES ' / ^ * 



< 



L INTRODUCTION 



The objective of ,this research was to develop a method for irttirnatihg^Uid^ enrollments arrd total 
operating costs at prospective Air Force Reserve OfTicer Trainipg Cbips (A»OTC) twst^ite institutions 
that would be both reasonably accurate and simple to impfemeni. Initial cffdws^ this area docuflicirted by 
Alley and Berbcrich <1975) indicated substantial relatiohsliips[ between v^oi6 measures of detachment . 
performance and characteristics of the host college. For practical purposey*K)weve?, some of the predictoi 
.variables iKcd in that study were of timited value, either bcciise they w^re unavaHable for certain schools ^ 
or were^difficuU to updafte on a penodic basis. In response/to immcdAte reqiSrcmcnts outline^by ttqr 
AFROtC for an operational prediction system, the feasibibty of revisu^ the predictor base was,eXp)ored 
with ^e intent of converting to more readily accessible institutional measures while maintaining the 
accur?(cy of estimation obtained in, the earber study. , - • ' 



n. APPROACH 

The initial pool of predictor variables included in the analysis is shown in Table I. tht information 
was.obtamed* from three standard reference bocto avaiUblc w most academic libraries: (i) American 
Universities and Colleges (lOth ed, American Council on Education, 196S}; (b) The CftDcge piue Book 
(14th ed, CCM Information Corporation, 1972); and (c) Earned Pegree^ Conferred (1970-71, National 
Cehtef for Educational Statistics, 1973).. ' - ^ ^ ^ 



. ' / Table! 


Institutional Characteristics 






FbVmal 


^Source \ 


Total Male Enrollment (Undergrad) 


Literal 


Am^ican Council on Education 


Total Female Enrollment (Undergrad) 


literal 


American Council on Education 


Total Graduate Enrollment 


Dteral 


American Council on Education 


Average ACT Cgmposite 


Literal . 


American Council on Educatipn 


Total PhDs Awarded 


Literal 


American Council on Education 


TotaLUndergraduate Scholarships 


Literal 


American Council on Education 


Average Worth of Undergrad^cholarships 


literal 


American Council on Education ^ 


Total FullTime Teaching Staff 


Literal 


American Council on Education S^^^ 


Total Number of library Volumes 


literal 


American Council on Edufcation 


Total Reveniles , . . ^ 


Literal 


American Council on'Education 


Total Revenues from Tuition Sl Fees 


literal 


American Council on Education 


Collocated ROTC Units 


Categorical (2) ^ 


American Council on Education 


Institutional Type 


Categorical (4) 


Amenp^ Council on Education 


Institutional Control . 


Categorical (2) 


AiTlierican CoUndl on Educa^on 


Institutional Religious AffHation 


Categorical (3) ^ 


American Council on Education 


Land Grant Status 


Categorical (2)' ^ 


American Council on Education 


Geographic Region 


Categoricar(8) 


College Blue Book 


Pet. Bpack Eni^^llment ^ 


Literal 


College Blue Book 


Students per Faculty Member 


literal . 


College Blue Book 


Degrees Awarded in 24 Selected Areas 


literal 


Office'o^Education (HEW) 

" — / 
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The cnteno'n vana^les of pnnapal interest were student enroUtnentsAir Air Science (AS) 300 and . 
tof^ detachment operating costs (excluding funds associated wit> the college scholarship and -flight 
instfvdioii programs). To insure stability in these measures, enroUment. and tost data for the two most ■ 
rewnt school years were aviiafie^and the cemposites used in'theadtial analysis. , 

> Ai, Individual detachments cb.nstitH<ted the sampling .uni«. To be included in -the analysis sample, a 
detachment Jiad to have been in continuous operation for at Vast five years and mMjt have offered • 
AFROTC trammg on an optional rather than a compulsoiy basis. In total, approximately 150 detachments, 
met the dual slandard for inclusion. ^/ • . ; ' 

After the data were assembled mto computerised format- for all vabc^^ detachments, a standard 
multiple regression analysis was performed to select and weight the predictor v^riabJes appropriately. In 
these exercises, institutional measures which did not contribute uniquely to predicting either th-E , 
enrollment of costxritena-were subsequently drcy)ped"from the final equationjr 

For each chteriom two . models wer« develojxd. The TTrst permitted infermation about degree" 
ortentations to enter the equations while the second did not. Of all the predictor variables, the. data on 
■degrees awarded m selected areas was the most time-cohsuming to obtaih ffom S clerical standpcint. Thus, 
serviceable predictions were desired bijth^duding and excluding this in formatio<t. , . 

\ - .. ____ • ■ ' ^_ • 

' , in., MODEL SPEanCATlONS ' ,*. • 

' ' ■ ' ■ ' 

"Variables selected from those contained in the initial pool, as providing the .most accurate composite 
predictions of AS 300 enrollment and total detachfhent costs, are Usted in Table 2.with associated Coding 
definitions. The accuracy of the,rm^ equations is summarized in Table 3 which also shows means, standard 
deviations, and zao-order correlations between selected variables and the criteria. A composite vaHdity of 
.65 was obtained in predicting AS 300 enrollments, accounting for approximately 42% of the cntenon 
variance A restricted model exduding degree orientation datj yielded-a correlation of .63. Similar validities 
were noted for equations predictmg total detachment costs where the fuU and restricted models yielded 
correlations of .64 and .62. Each of Ihe- four coefficients was statistically significant beyond the .01 level. 
However, m neither case did degree orientations idd" significantly to prediction when considered in the 
context -of the other variables. Raw score regression weights for ^jredictof variables induded in theTmal 
^ equaiions,are shown in Table 4. , . ' ' 

IV. DISCUSSION , 

. Results from this analysis suggest that an appredable amount of the -variance m AS 300 enrpllments 
and total detachment costs can be accounted for by considering various characteristics of the host college at 
"which the detadiments are located. These would indude geographic region, total school enrollments, 
proportion of male enrollments, students per facuUy member, institutional type and public versus private 
control. Degree orientation d^ta as defined in, this study appears to be more or lea redundant with the 
other more readUy accessible information just described. For practical purposes, the restricted models 
exduding the degree data yield equivalent predictions with greater effidency; espedally in vi»w of the 
clerical'processing needed to reprieve the number and proportion 9if, degrees awarded. 

The accuracy of prediction assodated with both the enrollment and cost models compares quite 
favorably^wrtli that obtained in prior analyses. Previously, correlations cjf .71 and .75 had bcenireported 
uang approximately 30>dependent predictorj, and a single year of enrollment and cost ^lata- (Alle^ & 
"Berbench, 1975). Soiiie shrinkage was expcctec^jdue to the fact that 2-year composite criteria wtre. u?ed 
and that only 26 ofthe revised predictors had been retainedforsimpUcity of implementation. . . 



I of Predictor Variable Selected fpr Final Etiuatkj^s 



VariaMt 



Total Male Enrollment 



-Total Enrollment 



Average ACT Composite 



Students Per Faculty Memb&f 

Oeographic Region • 

New England 
Mid East 
Great Lakes 
Plains 
South East 
» South West 
Rocky Mtns * 
Far West 

" InstitutioYial Type 

University 
liberal Arts College 
Teachers College 
Techmcal Institute 

Public ConUol' 



Predominantly Male 



Predofmnantly Black 
Collocated ROTC- 

Degree Orientation 



Realistic 
Sci^itific 

• .Conventional 
'Ejtterprising 

\ Artistic, 
* Aerospace 



btfinitiofi 



litetal coding format. Includes the to^al ntimber pf fuU-timt^^ale 
undergraduate enrollments. * 

Literaf coding format. Includes the tofel number of full-time male and 
female enrollments at:^lhe undergraduate an4 graduate levels. 
Uterai*coding fermat. This number reOect^ the aveTage ACT composite 
for entering freshmen. For schools at wjuch the SAT malhertiatics and , 
.verbal scores only affe available/feference is made to conversion tables 
' found in Alexander Astin's, Predicting Academic Performance m Col- 
lege, American Counal on Education, 1971 

Liie^ coding/ormat.-C&t^d by dividing the total'.enrollmenLbx 

the total full-time faculty. 



otherwise. States included in 



Categorically coded^l inapplicable 
each regipn art listed below. 
CT,'ME,MA,NH,Rl,andVT 
UY, pa, NJ, DE, MD, WV, and DC 
OH,|N,MI, |L,WI,and MN 
ND,&D,NB,IA,MO,andKS 
Va/nG, SC, CA, FL, AL, TN, MS, AR, LA, and KY 
TXfOK,'NM,and AZ 
MT, WY, CO, UT, and ID , ^ 
NV,CA,OR,WA, HI, and AK 

Categencally coded 1 if applicable, otherwise. 



* Categoncally coded 1 if the institution is under public control; 0 if 
private. ^ 

Cattgorically codtd 1 if the perc#itage blT males ui the unde^'r graduate 
student body is greater than 75%. 0 if predominantly coed. Note that 
this variable does not include provisions for predominantly female 
institutions since at no time have AFROTC detachments operated -in 
this type aJ)|nvironment. 
. Categoi;K;aUy coded 1 \f the percentage of black enrollments* is greater 
than 75%, 0 otherwise. 

Categorically coded 1 if the institution does not presently offer an 
ROTC program of any type; 0 if either the Army, Navy or both are 
represented. 

Literal coding format. Represents the total percentage of degrees 
offered m 24 specialties grouped uitp seven broad areas. Career fields 
included in c;ach area arc listed below. Note Totals add to 100%. 
Agricuhure,' Architecture, Engineering, GcPlogy / 
Biology, Computer Sciences, Mathematics, Physical Science 
Education, Health, Psychology, Social Sciences 
Business, Home Econonfiics ^ 
Area Studies, Banking and Finance, Law, Economics, History, Political 

Science 



Fine and Applic 
Aerospace E 



iptojA^tsTnye^ 
ni^fneenng A 



Languages, Letters 



/ 



TabJe 3 Means, Stai^dard Deviatk)ns, Zero-Order and Composite 
Validities for^Sclccted predictors (N=l 50) 



' V Conrclatlom 









AS 300 


Total Oat 


Variable 


Mtan 


SD 


Enr ' * 


Cost (Exc) 


lotal Male bnroiJment 


5346 


4029 


.35 


.36 


iotal enrollment 


10236 


, 8464 


.27' 


.25 ' 


Avg ACT Composite 


23.62^ 


r 2.77 . 


-.22 


-.20 


StudcntsTer Faculty Meitiber 


14 


T 


.08 


.05 


Geographic Region 










New England 


.047 


.21 


-.15 


-.15^ 


MiQ cast 


• 1 -54, _ 


.34 


-.19 


-.13 


Great Lakes 


.174 


, .38 


-.16 


-.10 


Plains 


.121 


.33 


-.08 


-.02 


South East 


.235 


.43 


.15 


.24 


South West 


.107 


.31 


.27 


.19 


Kocky Mtns. 


.060 


, .24 


.07 


.04 


rar West 


.121 


.33 


.06 


-.14 


Institutuional Type 










University 


.691 


.46 


.14 


.21 


Lib Arts College 


.214 


.41 


-.13 


. -.24 


Teachers College 


.040 


.20 ' 


-.05 


-.07 ' 


. Technical Inst * 


.053 


.23 


-.02 


.07 


Public Control (l=Public) 


.644 


.48 


.41 


.39 


Predom Male (l=Male) 


.195 


.40 


-.01 


.07 


Predom Black (l=Black) . 


.027 


.16 


-.05 


-.07 


LoUocatea KUIL (1-None) 


.550 


.50 


-.11 


-.09 


Opffree Oripntatinn 










Ppalictir 

IVL' all 3 1 1 ^ 


I'T.O'T y 


1 U.O 7 


IQ 




Saentific 


11.110 


6.22 


-.22 


-.17 


Soaal J 


30.367 


13.60 


.00 


^.07 


Conventional 


15.600 


8.58 


.23 


.27 


Enterpnsing 


13.372 


8.53 


-.21 


-.19 


Artistic 


14.178 


7.95 


-.27 


-.32 


Aerospace 


.495 - 


1.06 


. .20 ^ 


■ 'i3 . 


Composite Validity (R) 










(a) W/ Degree Orientations 






.65** 


.64** 


(b) W/0 Degree Orientations 






.63** 


.'62* * 


** Statistically significant bt-yond the 


.01 level. 
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Table 4. Final Regression Equations 



R«9r«ssion Wtifhts 





AS 300 Enrol^mant 


7oUI D«t, Cost (Exc) 


variable 


W/O D«9r««s 


W DtirMf 


W/6 0«irMS 


w DtiteM 


Total Male Enrollment 
Total Enrolbnent 
Avg ACT Composite 
Students Per Faculty 


.00391 
^Ml26 
-.91666 

.14325 


.00305 
-.00088 
-1.08260 
.13898 


11,15475 
-3.48417 
-4506.07812 
715.59403 


8.87206 
-2.59997 
-5557.44568 
646.71914 


Gco^aphic Region 
New England 
Mid East 
GrcaTLakcs 
Plains 

South East /" 
South West 

Rocky Mtns. ^ 
Far West 


-.73550 
.54252 
-1.93683 
X)0000 
6^7687 
15.48333 
8.17501 
12.02718 


-.27516 
.78659 
.00000 
1.17916 
7.14121 
15.50517 
8.53507 
. 12.84212 , 


-7378.96747 
389.23394 
-11749.90173 
-2546.30753 
17243.24121 
18299.45972 
4363.28333 
.00000 


-12642.57251 
690.22260 
-7794.72571 
1,1512.88818 
12925.65479 
13366.16833 
3447,95981 
.00000 


Institutional Type 
. University 
1 Lib Arts College 
Teachers College. 
Technical Inst 
Public Control (l=PubHc) 
Predom Male (l=Male) 
Predom Black (1 -Black) 
Collocated ROTC (l=None) 


-2.44785 
.92576 
-10.11856 
.00000 
5.06417 
3.97086 
-8.33948. 
-1.27049 


.10421 
4.88511 
-3.97059 
,00000 
3.44808 
-,68808 
--11.30723 
-2.06776 


8987.13703 
.00000 
-22882.61230 
29570.76807 
^ 8905.19043 
16167.75671 
-43134.59033 
5262.614'75 


14609.28601 
-24054,63292 
-37861,93018 
.00000 ^ 
8793.59570 * 
-1949.86902 
-54911.64648 
2800.20331 


Degree Orientation , 
Realistic 
Saentific 
Soaal 

Conventional 
Enterprising 
Artistic 
\* Aerospace 
\ . Constant - - . . , - 


* 

30:25422 


.21100 ' 
^.07400 
.00000 
.16300 
.26200 
-.07100 
1.68800 

^ 2S.54716. 


J06Q28.3OOOO 


.00000 
-29.16100 
-622.33900 
346,00700 
708.29200 
-791.9690Q / 
4856.17400 

: . 238170.76000 



It is aiming to note the measures which did not appear to contribute uniquely to predictive' 
accuracy in^Mitext of those selected. Variables dropped from the system included female enrollments, 
total number of PhDs awarded, number of undergraduates on scholarship, average worth of underg^uate 
scholarships, total number of fuU-time faculty members, number of Ubrary volumes, and miscelllheous 
revenue data. Similarly, rtHgious affiliation and land-grant status were shown <o provide Uttle in the way ot 
incremental vaUdity. This does not imply that^5te#e factors taken individuaUy were unrelated to the 
criteria; only tliat any predictabiUty associated with them was shared in common with one or more of the 
variables selected for the jnodels. The same might be said for the degree orientation variables which, m 
these analyses, did not contribute significantly to predictive accuracy. 



ERIC 



11 



i 



/ 



As noted in previous studies (AlleV, ,1974^ Alley & Berberich, 1975), there appears to be some 
sinubarity between the enrollment and tq/tal cost prediction systems. This may be attributable to the fact 
that certain components of the tjDtal co^t estimates vary proportionally with the number of cadets enrolled 
in the program. » . / . - * ' , ^ 



/ 

/ 



/ V, Uid/STRATiON 



Since it is somejimes difficult* tp^ conceptualize the combined effect of a large number of variables 
weighted simultaneously p a prediction model, some additional insight into the procedure used might be 
gaine4 by reviewing the chapcteristics of a simpler model. Suppose that only three items of information 
were available about a potenti^^ host-site: (a) the total number of mal^nrollments, (b) whether it was 
. under pubjic versus private cont rol, and ^c) whether or not it was Inrated in t he S^nuthwef^t The general 
form of a fcgres^n equation utilizing this information might be as follows: 

Y=C^a,X* HraiX^ +a3X^ where 

Y = th^ cnterion of interest (e.g., AS 300 enrollments) 

C = ajcbnstant term / • - * ' 

/ X* ^ the number of mle enrollments 

/ X^ = 1 if the institution is publicly controlled; 0 otherwise 

X^ = 1 if the institution is located in the Southwest; 0 otherwise 

a^- as unknown least ^uares regression weights ^ 

The coefficients ai - aj are estimated by observing the effects of the three predictor variables on AS 300 
* enrollments at current operational detachments. Moreover,^ the values associated»with ai - as ire such that 
no other v^ues would provide more accurate predictions. The next equation shows the values of ai - as as 
' computed, on the analysis sample £R = .SfS). * 

Y = 12.73 + (.()607^?y^+(l0.22)X^+(l2.S5)X3 

By gener ilizlng to schools which do not yet host detachments, it would be possible to estimate the 



expected 
pqvately 
would be: 



AS 300 enrollments. If, forcxample, a candidate school had a total of 15,000 male enrollees, was 
x)ntroUed, and wits located in ihe Southwest, the best estimate of its expected AS 300 enroUment 



) = 12.73 + C0076;(1500QL)+JD.22(0>-K(12>55)(t)or' 

-I 

The rclati(rn5hips identified m ihis ecjuation are shown graphically in Figure I. The priwcdurc for estimating 
the joint influence of 26 predictor variables (as opposed to 3) would be identical in both analytical form 
and subsc<j|uent applications. * ^ ' . ^ 

VI, CONCLUSIONS/RECOMMENDATIONS 

These analyses support the technical feasibility of establishing an objective, quantifiable procedure 
for evaluating any potential host-site institution. It is recommended that a data file be assembled containing 
ail schools in w)iich it might be desirable to establish an AFROTC detachment. Information Tor eacfi school 
wbuld trpljjde but not necessarily be limited to those measures specified in Table 2. The selection process 
, could then blisupfflcmented with expected enroDmcnt and total cost data based on^past experience with 
similar institutions}. 

12 ' 
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